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Medical Imaging and Data Resource Center (MIDRC)

Two-year, $20M contract: Medical Imaging/Data Science

Thoracic imaging and clinical data repository for COVID 19

24 Institutions• Kris Kandarpa, MD, PhD

• Behrouz Shabestari, PhD

• Guoying Liu,  PhD

• Julia Ringel

• Qi Duan, PhD

• Rui Sa’, Ph.D

• Maryellen L. Giger, PhD

• Paul E. Kinahan, PhD

• Etta Pisano, MD

• Michael Tilkin, MS

• Curtis P. Langlotz, MD, PhD

• Adam Flanders, MD

• Robert L. Grossman, PhD https://www.nibib.nih.gov/news-events/newsroom/nih-
harnesses-ai-covid-19-diagnosis-treatment-and-monitoring



1) Infrastructure: Open Discovery Data Repository
5 Technology Development Projects 

Data ingestion, data quality and harmonization

Access Data: https://data.midrc.org

2) AI/ML development
(12 Collaborative Research Projects)
>24 algorithms developed /under development. 

• Segmentation of lung and lung opacities

• Prediction of severity and length of hospital 
stay from multi-modal data (EHR and 
Imaging)

1 algorithm undergoing validation
• Comparing AI determination of Covid-19 

severity from chest CT data to steroid use 
during hospitalization (data from Wuhan) 

MIDRC Goals

# of Imaging Studies

62,595

Total 
ingested into 

MIDRC

# of Imaging Studies

52,127
# of Imaging Studies

10,468

Undergoing 
MIDRC Data 
Quality and 

Harmonization

Released by 
MIDRC

Publicly available
curated, high quality, 

diverse and 
representative
imaging studies

Quality assessment 
Diversity assessment

Sequestration - algorithm 
validation (FDA)

Current MIDRC data
(Chest Xray & CT)

https://data.midrc.org/
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MIDRC: Addressing Major Challenges
Geographic Distribution of Data
to Train AI Algorithms

Kaushal A, Altman R, Langlotz C. JAMA. 2020;324: 1212–1213.https://doi.org/10.1148/radiol.2019190613

Langlotz CP, Allen B, Erickson BJ, et al. A Roadmap for 
Foundational Research on Artificial Intelligence in Medical Imaging: 
From the 2018 NIH/RSNA/ACR/The Academy Workshop. 
Radiology. 2019;291: 781–791.

https://doi.org/10.1016/j.jacr.2019.04.014

Allen B Jr, Seltzer SE, Langlotz CP, et al. A Road Map for Translational 
Research on Artificial Intelligence in Medical Imaging: From the 2018 
National Institutes of Health/RSNA/ACR/The Academy Workshop. J Am 
Coll Radiol. 2019.

Judy W. Gichoya, et al. arXiv, 2021

“…report all results by relevant clinical and demographic 
group… ” => Need for representative dataset 

CA
29%

MA
20%

NY
19%

Other
32%

https://doi.org/10.1148/radiol.2019190613
https://doi.org/10.1016/j.jacr.2019.04.014


Support Medical Imaging AI/ML
• High quality, representative, 

trustworthy data
• Culture of collaboration
• Promote standards, sharing, 

transparency, best practices
• Lower barrier of access

Accelerate translation of AI/ML
• Real-world quantification of algorithm 

performance  (sequestered dataset)

MIDRC: Addressing Major Challenges



Rapid Acceleration of Diagnostics (RADx Tech)

1) Imaging and AI 
2) In Vitro Diagnostics
3) Digital Health Platforms



RADx: Unexpected Opportunity

RADx Radical (RADx-Rad) – $200M
Develop and advance novel, non-traditional approaches or new applications of existing 
approaches for testing

RADx Underserved Populations (RADx-UP) – $500M
Interlinked community-based demonstration projects focused on implementation 
strategies to enable and enhance testing of COVID-19 in vulnerable populations

RADx Tech – $500M
Highly competitive, rapid three-phase challenge to identify the best candidates for at-
home or point-of-care tests for COVID-19

RADx Advanced Technology Platforms (RADx-ATP) – $230M
Rapid scale-up of advanced technologies to increase rapidity and enhance and validate 
throughput – create ultra-high throughput machines and facilities

Francis Collins        Rachael Fleurance Larry Tabak              Tara Schwetz

Jill Heemskerk.  Bruce Tromberg

NIH Office of the Director

National Institute of 
Biomedical Imaging and 
Bioengineering (NIBIB)

April 24, 2020: $1.5B to NIH 
$500 Million to NIBIB

OASH

$307 M Partnership

https://www.nih.gov/research-training/medical-research-initiatives/radx

1) Expand COVID-19 Testing Technologies:
Number, Type and Access
2) Optimize Performance: Technologic and 
Operational; Match Community Needs

April 29

>12 NIH Institutes, Centers, and Offices

https://www.nih.gov/research-training/medical-research-initiatives/radx


www.poctrn.org

NIBIB Point of Care Tech Network: NHLBI, NIAID, NCCIH, FIC, OBSSR, OAR, ODP 

RADx: Leverage Existing Network (POCTRN)

https://www.poctrn.org

Established 2007, Expanded 2020: >900 RADx experts & contributors
(USG, Academia, Industry, NFP)

Validation Core

Clinical Studies Core

Deployment Core

Operations:

Todd Merchak Tiffany Lash 

>70 projects 
complete, 

>3000 
participants

Standard Trial 
Design, Digital 

Health Platform, 
Single IRB, 

Center Network

Supply chain, 
Manufacturing, 

User Community, 
whentotest.org

ASU testing 
common

Project N95

• Review & Fund
• Test & Validate
• Expert Guidance

https://www.poctrn.org/


RADx: Tech Innovation Funnel Process

Validation, Clinical Testing, 
Regulatory, Manufacturing, 
Distribution

~3000
Applications 
Started

Projects in 
each Phase 824 179 47 35

Rolling submission 
open April 29

5-6 Months

~$600M

Innovation, 
entrepreneur 
community

Funnel 1 May 2020: 3.5 mos.
Funnel 2 June 2021: 1 month



ANP

Fluidigm

Mesa BioTech

Visby Medical

Quidel Sophia

Luminostics

Flambeau

Meridian

https://www.nibib.nih.gov/covid-19/radx-tech-program/radx-tech-phase2-awards

Quidel QuickVue

Quanterix Simoa

Ellume
Genbody

Point of Care & Home
Visby RTPCR
Mesa RTPCR
MicroGem RTPCR
Talis ISO-PCR
Ubiquitome RTPCR
Meridian RTPCR
GenBody An-LFA
Quidel Sophia An-LFA
Quidel QuickView An-LFA
Luminostics An-LFA
ANP An-LFA
Ellume An-LFA
Xtrava An-LFA
Qorvo An-BAW
Mologic An-LFA
Maxim An-LFA
Salignostics An-LFA
ANP An-LFA
BD Veritor An-LFA

Laboratory
Flambeau (+Saliva Direct) PCR-mobile-lab
MatMaCorp RTPCR-mini-lab
Fluidigm RTPCR
Quanterix SIMOA (An)
Minute Molecular RTPCR
PathogenDx RTPCR
Broad Inst RTPCR
Illumina NGS
Helix NGS/RTPCR
Gingko NGS/RTPCR
Sonic Healthcare RTPCR
PathGroup RTPCR
Aegis RTPCR
Octant NGS/RTPCR

Lab Products
Mammoth Biosci CRISPR
Ceres Nanosciences Beads/Conc
Oasis Saliva Collect
Yukon Swabs

Home Rx 
& OTC

Home OTC

Tech

Labs

Home OTC
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RADx Impact thru August 2021

• 815 million capacity thru August 2021

• ~4 M tests and products/day August 2021

• 31 EUAs; 1st OTC EUA, 3 “at home”

• >100 companies supported

https://www.nibib.nih.gov/covid-19/radx-tech-program/radx-tech-dashboard

Cumulative 
Capacity 

5 months 
after launch

Major Milestones

~$1.1 Billion: Special Congress Authorization
(~$600M in Phase 2)

~1.3 Billion: Private Capital Raised

• Laboratory
• Point of Care
• Home



Impact: National Policy
September 11, 2021

RADx tests
SYCT program

Work (OSHA): vaccine, weekly testing
Entertainment: show negative test
School: regular testing
Procurement: $2B OTC/POC tests, DPA
Retailers: sell OTC at cost, Medicaid reimbursement
Community: distribute OTC to high SVI regions 
Pharmacy: Expand free POC to 10k 

September 9. 2021

https://sayyescovidtest.org
https://whentotest.org



WearablesRADx POC Test

Cell 
Phone
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Symptom Surveys

Proof of 
Health 
Status

EHR & Claims

Digital Contact Tracing

Digital Health Infrastructure
How to Use

LFA

e.g. VCI
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State and Federal 
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Andrew Weitz  Krishna Juluru
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Goals ARPA-H

Centered around urgency, 
nimbleness, and innovation

• Flat, dynamic organization 

• Term-limited director with technical and 
leadership skills

• Creative, diverse cohort of program managers 
recruited for short terms with broad autonomy 
to drive transformational change

• Distinct project review and selection processes

• Convergence of scientific disciplines

• Collaborations across academia, industry, 
government (including ICs)

House Bill: $3B in FY 2022



ARPA-H

https://www.nibib.nih.gov/arpa-h-listening-session

Stakeholder Statements

15 sessions



New Opportunities: IVDs to Medical Imaging
editorial

Radical solutions
The US RADx program has spawned a phalanx of diagnostic products to market in just 12 months. Its long-term 
impact on point-of-care, at-home and population testing may be even more profound.

Over the past year, the US National 
Institutes of Health (NIH) Rapid 
Acceleration of Diagnostics (RADx) 

program has invested hundreds of millions 
of dollars into the development of new 
diagnostic products. RADx funding and 
expertise has supported >150 companies 
and launched 16 diagnostic products, with 
another 15 in the pipeline; overall, the 
program has put 125 million COVID-19 
tests onto the market since April 2020. It 
has also spurred development of a slew of 
new technologies—including handheld PCR 
devices, loop-mediated amplification tests, 
paper-based diagnostics, rapid lateral flow 
assay (LFA) antigen tests, smartphone readers, 
next-generation sequencing (NGS) and 
machine-learning-assisted diagnostics—in a 
matter of months. This combination of RADx 
technologies, together with structural changes 
to healthcare during the pandemic, has the 
potential to radically change diagnostics, 
opening up the point-of-care (POC), at-home 
and community testing settings.

RADx was established by the NIH at 
the end of April 2020 as part of $1.5 billion 
appropriated for SARS-CoV-2 testing by 
US Congress in the Paycheck Protection 
Program and Health Care Enhancement 
Act. The US National Institute of Biomedical 
Imaging and Bioengineering established 
programs to build testing capacity for school 
and university reopening (RADx Tech and 
RADx ATP), galvanize innovative diagnostic 
and surveillance development (RADx-rad) 
and jump-start efforts to reach vulnerable 
and underserved populations (RADx-UP). 
By matching developers with experts from 
a pool of ~600 academicians, entrepreneurs 
and regulators, RADx aims to not only 
galvanize simultaneous development of assay 
and devices, but also parallelize performance 
assessment, regulatory interactions, manufac-
turing capacity and supply-chain logistics to 
compress into a single year what is typically a 
five-year product development cycle.

To date, RADx has awarded a total of 
$520 million in 27 contracts (whittled down 
from a starting set of 716 applications)—
complementing another ~$157 million in 
funding from the Biomedical Advanced 
Research and Development Authority. 
And, with the December passage of the 
Consolidated Appropriations Act, 2021 and 
signing of the American Rescue Plan Act 
of 2021 last month, another $71.55 billion 

is being made available for testing, contact 
tracing, surveillance and containment in the 
coming year.

These are eye-popping numbers, especially 
when one considers that the entire global 
market for clinical diagnostics in 2020 was 
just $56 billion. The question is whether, post- 
pandemic, the diagnostic sector will revert 
to its status of ‘ugly stepchild’ of healthcare—
with centralized laboratories, entrenched 
giants like Quest and LabCorp, low margins 
and sales, and risible investment from the 
private sector—or whether RADx and other 
investments can effect lasting change.

In certain clinical settings, RADx 
technology promises to change medical 
practice. For example, as COVID-19 
becomes endemic, handheld devices 
developed by Mesa Biotech or Mammoth 
Biosciences could speed patient triage in 
emergency rooms, enabling rapid distinction 
among viruses causing respiratory 
infections, such as SARS-CoV-2, influenza 
A or B, and respiratory syncytial virus. 
Similarly, greater uptake of molecular tests 
in clinical microbiology can supersede 
culturing approaches carried over from the 
nineteenth century, returning lab results in 
minutes or hours rather than days.

But it is the $29.5 billion POC market  
(using trained personnel in physician offices  
and pop-up labs) and the massively under- 
penetrated at-home direct-to-consumer 
(DTC) market that seem likely to see the 
most change.

The RADx program is supporting 
numerous POC applications, including 14 
PCR tests and 7 LFA antigen tests. The use of 
artificial intelligence for pattern recognition of 
test readouts and to support non-experienced 
technicians in areas like ultrasound will also 
broaden market opportunities. Similarly, 
Medicare reimbursement for COVID-19 
testing will drive test uptake, even if private 
payer coverage remains variable.

Post-pandemic, increasing use of telehealth 
and remote care is likely to further drive 
diagnostics into community or home settings. 
In December, RADx awardee Ellume’s 
multiplex quantum dot fluorescence test 
and smartphone app received Emergency 
Use Authorization (EUA) for home use. The 
app allows test data readout to be automated 
and returned to the physician or other 
provider, illustrating how home testing can be 
connected to the healthcare infrastructure as 

digital medicine increasingly intersects with 
diagnostics. Last month, another EUA was 
given to a Cue Health home test kit with a 
reusable cartridge reader and app, opening the 
door to repeat home testing.

This also has implications for low- to 
middle-income markets, where sustained 
underinvestment means that basic 
diagnostics have been limited to just 1% of 
primary care facilities and 14% of hospitals. 
As smartphones are already widely available 
in many countries, digitally enabled 
diagnostics could expand testing to millions 
more people in remote settings lacking 
clinical infrastructure—although the digital 
divide remains a concern.

A final area where RADx has targeted 
funding is the use of NGS platforms as 
an early warning system for potential 
outbreaks. Surveillance can be used for spot 
sampling of surfaces, air, urban wastewater 
and long-haul flight waste. The use of 
sample pooling is likely to prove extremely 
useful in opening schools and screening 
employees. It will also galvanize testing for 
SARS-CoV-2 variants circulating in the 
population and enable test, trace and isolate 
efforts during community transmission.

These trends lead to an unexpected 
collision of previously disparate diagnostic 
realms. NGS already has a foothold in 
clinical settings, steering therapeutic 
interventions via multiplexed assays for 
cancer, infectious agents, antimicrobial 
resistance genes and microbiome profiling. 
If the slew of funding for surveillance bears 
fruit outside COVID-19, the divisions 
between public health surveillance and 
individual-patient-oriented clinical 
diagnostics may start to blur.

Overall, RADx has both radically 
shifted the funding available for innovative 
diagnostics and greatly foreshortened 
product development times. But it will 
all be for naught if the current outmoded 
one-test, one-person paradigm isn’t 
exchanged for a robust infrastructure 
and rational reimbursement system that 
actually empowers community testing and 
diagnostic-led medicine. For too long, we 
have talked the talk of precision medicine. 
Now is the time to walk the walk. !

Published: xx xx xxxx 
https://doi.org/10.1038/s41587-021-00908-5

NATURE BIOTECHNOLOGY | www.nature.com/naturebiotechnology
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In December, RADx awardee Ellume’s 
multiplex quantum dot fluorescence test 
and smartphone app received Emergency 
Use Authorization (EUA) for home use. The 
app allows test data readout to be automated 
and returned to the physician or other 
provider, illustrating how home testing can be 
connected to the healthcare infrastructure as 

digital medicine increasingly intersects with 
diagnostics. Last month, another EUA was 
given to a Cue Health home test kit with a 
reusable cartridge reader and app, opening the 
door to repeat home testing.

This also has implications for low- to 
middle-income markets, where sustained 
underinvestment means that basic 
diagnostics have been limited to just 1% of 
primary care facilities and 14% of hospitals. 
As smartphones are already widely available 
in many countries, digitally enabled 
diagnostics could expand testing to millions 
more people in remote settings lacking 
clinical infrastructure—although the digital 
divide remains a concern.

A final area where RADx has targeted 
funding is the use of NGS platforms as 
an early warning system for potential 
outbreaks. Surveillance can be used for spot 
sampling of surfaces, air, urban wastewater 
and long-haul flight waste. The use of 
sample pooling is likely to prove extremely 
useful in opening schools and screening 
employees. It will also galvanize testing for 
SARS-CoV-2 variants circulating in the 
population and enable test, trace and isolate 
efforts during community transmission.

These trends lead to an unexpected 
collision of previously disparate diagnostic 
realms. NGS already has a foothold in 
clinical settings, steering therapeutic 
interventions via multiplexed assays for 
cancer, infectious agents, antimicrobial 
resistance genes and microbiome profiling. 
If the slew of funding for surveillance bears 
fruit outside COVID-19, the divisions 
between public health surveillance and 
individual-patient-oriented clinical 
diagnostics may start to blur.

Overall, RADx has both radically 
shifted the funding available for innovative 
diagnostics and greatly foreshortened 
product development times. But it will 
all be for naught if the current outmoded 
one-test, one-person paradigm isn’t 
exchanged for a robust infrastructure 
and rational reimbursement system that 
actually empowers community testing and 
diagnostic-led medicine. For too long, we 
have talked the talk of precision medicine. 
Now is the time to walk the walk. !
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Radical solutions
The US RADx program has spawned a phalanx of diagnostic products to market in just 12 months. Its long-term 
impact on point-of-care, at-home and population testing may be even more profound.

Over the past year, the US National 
Institutes of Health (NIH) Rapid 
Acceleration of Diagnostics (RADx) 

program has invested hundreds of millions 
of dollars into the development of new 
diagnostic products. RADx funding and 
expertise has supported >150 companies 
and launched 16 diagnostic products, with 
another 15 in the pipeline; overall, the 
program has put 125 million COVID-19 
tests onto the market since April 2020. It 
has also spurred development of a slew of 
new technologies—including handheld PCR 
devices, loop-mediated amplification tests, 
paper-based diagnostics, rapid lateral flow 
assay (LFA) antigen tests, smartphone readers, 
next-generation sequencing (NGS) and 
machine-learning-assisted diagnostics—in a 
matter of months. This combination of RADx 
technologies, together with structural changes 
to healthcare during the pandemic, has the 
potential to radically change diagnostics, 
opening up the point-of-care (POC), at-home 
and community testing settings.

RADx was established by the NIH at 
the end of April 2020 as part of $1.5 billion 
appropriated for SARS-CoV-2 testing by 
US Congress in the Paycheck Protection 
Program and Health Care Enhancement 
Act. The US National Institute of Biomedical 
Imaging and Bioengineering established 
programs to build testing capacity for school 
and university reopening (RADx Tech and 
RADx ATP), galvanize innovative diagnostic 
and surveillance development (RADx-rad) 
and jump-start efforts to reach vulnerable 
and underserved populations (RADx-UP). 
By matching developers with experts from 
a pool of ~600 academicians, entrepreneurs 
and regulators, RADx aims to not only 
galvanize simultaneous development of assay 
and devices, but also parallelize performance 
assessment, regulatory interactions, manufac-
turing capacity and supply-chain logistics to 
compress into a single year what is typically a 
five-year product development cycle.

To date, RADx has awarded a total of 
$520 million in 27 contracts (whittled down 
from a starting set of 716 applications)—
complementing another ~$157 million in 
funding from the Biomedical Advanced 
Research and Development Authority. 
And, with the December passage of the 
Consolidated Appropriations Act, 2021 and 
signing of the American Rescue Plan Act 
of 2021 last month, another $71.55 billion 

is being made available for testing, contact 
tracing, surveillance and containment in the 
coming year.

These are eye-popping numbers, especially 
when one considers that the entire global 
market for clinical diagnostics in 2020 was 
just $56 billion. The question is whether, post- 
pandemic, the diagnostic sector will revert 
to its status of ‘ugly stepchild’ of healthcare—
with centralized laboratories, entrenched 
giants like Quest and LabCorp, low margins 
and sales, and risible investment from the 
private sector—or whether RADx and other 
investments can effect lasting change.

In certain clinical settings, RADx 
technology promises to change medical 
practice. For example, as COVID-19 
becomes endemic, handheld devices 
developed by Mesa Biotech or Mammoth 
Biosciences could speed patient triage in 
emergency rooms, enabling rapid distinction 
among viruses causing respiratory 
infections, such as SARS-CoV-2, influenza 
A or B, and respiratory syncytial virus. 
Similarly, greater uptake of molecular tests 
in clinical microbiology can supersede 
culturing approaches carried over from the 
nineteenth century, returning lab results in 
minutes or hours rather than days.

But it is the $29.5 billion POC market  
(using trained personnel in physician offices  
and pop-up labs) and the massively under- 
penetrated at-home direct-to-consumer 
(DTC) market that seem likely to see the 
most change.
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